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            Abstract

            
               
Objectives: The aim of this study was to analyse distribution of mast cells in different zones in the capsule of radicular cyst and to
                  determine its role in mechanism of cystic expansion.
               

               Materials and Methods: 20 formalin fixed paraffin embedded tissue block from the diagnosed cases of radicular cyst were included and was cut into
                  5µm thickness. The staining of the tissue sections was done using freshly prepared Toluidine blue solution and mounted using
                  DPX. The mast cell counting was carried out under 20 X magnifications in randomly selected 10 areas and the sections was divided
                  into three zones; Subepithelial, Intermediate and Deep.
               

               Result: Mast cells were found to be higher in the Intermediate zone (7.65%) followed by the Subepithelial (13.35%) and Deep zone(6.05%).
                  Kruskal-Wallis test was applied which showed, no significant difference was found between the zones with respect to the mast
                  cells (P>0.05).
               

               Conclusion: The present study showed increased activity of mast cell in the intermediate zone indicating breakdown of capsular extracellular
                  matrix in the subepithelial layer as well as enhancing increased osteoclastic activity in the deeper areas thereby leading
                  to the cystic enlargement.
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               Introduction

            Odontogenic cysts are the most common benign destructive lesions of the jawbones. About 95% of all such lesions are represented
               by Periapical cysts, dentigerous cysts and keratocystic odontogenic tumors.1, 2 The most common odontogenic cystic lesion affecting the jaws is radicular cyst which is inflammatory in origin , commonly
               found affecting apices of the involved teeth. 3 These odontogenic cysts destroy bone and undergo expansive growth in both the maxilla and the mandible due to breakdown of
               the extracellular matrix, build-up of osmotic pressure in the cystic fluid or due to perilesional bone resorption.4  The proteolysis of collagen fibers, osteoid-derived gelatine and protein components of basement membrane results in breakdown
               of extracellular matrix resulting in jaw cystic expansion.5

            A bacterial, chemical or mechanical irritation from tooth root canals causes inflammation of periapical tissue. As the inflammation
               in periapical lesions could be acute or chronic in form, they manifest differently, both clinically and microscopically. Histopathologic
               examination reveals numerous inflammatory cells such as polymorpho-nuclear leukocytes, macrophages, lymphocytes, plasma cells,
               mast cells, basophils and eosinophils. The presence of these cells indicates the existence of local immune reactions in periapical
               lesions.6

            The mast cell is a phylogenetically old cell which occurs in all species with blood circulation. Mast cells are round or elongated
               cells with the cytoplasm containing metachromatic granules. They were first described by Paul Ehrlich in 1878 and named these
               cells Mastzellen because he hypothesized that the intracellular granules would contain phagocytosed materials or nutrients.7, 8 
            

            Mast cells are found in a variety of tissues including skin, submucosa or connective tissue of various organs, mucosal epithelial
               tissues and dental pulp. They are typically distributed in the perivascular and the perineural regions.9 Upon activation, mast cells containing numerous cytoplasmic granules are degranulated into the extracellular space. Activated
               mast cells can synthesize platelet activating factors, chemotactic mediators and several pro-inflammatory cytokines such as
               IL-1α, IL-3, IL-6 and TNF- α.4, 10 Additionally, mast cells being a rich source of heparin and proteolytic enzymes, such as tryptase, chymase and hyaluronic
               acid, participates in connective tissue breakdown during metabolic turnover and in inflammation. Products released by activated
               mast cell and breakdown products of connective tissue elements, are extruded into the cystic lumen raising the hydrostatic
               pressure leading to enlargement. It has also been shown that mast cells may enhance bone resorption by heparin production.5

            The aim of this study was to assess mast cell distribution in different zones in the capsule of radicular cyst and to analyze
               and study the number of mast cells in radicular cyst contributing in cystic enlargement.
            

         

         
               Materials and Methods

            The study included 20 formalin fixed paraffin embedded tissue block which was retrieved from the archives of department of
               oral pathology and microbiology. 5µm paraffin sections from the diagnosed cases of radicular cyst were included in the study.
               All the sections were subjected to dewaxing thoroughly in xylene and hydrated through descending grades of alcohol. The tissue
               sections were stained by freshly preparing Toluidine blue solution (1% tolonium blue in 1% sodium chloride) and mounted with
               DPX. The mast cell counting done under 20 X magnification. Mast cells were counted in randomly selected 10 areas and the sections
               was divided into three zones.
            

            
                  
                  	
                     Subepithelial.

                  

                  	
                     Intermediate.

                  

                  	
                     Deep.

                  

               

            

         

         
               Results

            Statistical analysis revealed mean no. of mast cells was found to be higher in the Intermediate zone followed by the Subepithelial
               zone and the Deep zone respectively (Table  1). Kruskal-Wallis test was applied which showed, no significant difference was found between the zones with respect to the
               mast cells (Table  2).
            

            

            
                  
                  Table 1

                  Mast cell distribution in different zones of radicular cyst with mean value and standard deviation

               

               
                     
                        
                           	
                              Zone
                        
                        	
                              Mean value
                        
                        	
                              SD
                        
                     

                     
                           	
                              Subepithelial
                        
                        	
                              7.65
                        
                        	
                              10.94
                        
                     

                     
                           	
                              Intermediate
                        
                        	
                              13.35
                        
                        	
                              21.23
                        
                     

                     
                           	
                              Deep
                        
                        	
                              6.05
                        
                        	
                              7.21
                        
                     

                  
               

            

            

            
                  
                  Table 2

                  According to Kruskal-Wallis analysisthe P value is >0.05

               

               
                     
                        
                           	
                              Zone
                        
                        	
                              Mean Rank
                        
                        	
                              P-Value
                        
                     

                     
                           	
                              Subepithelial
                        
                        	
                              29.00
                        
                        	
                              0.288
                        
                     

                     
                           	
                              Intermediate
                        
                        	
                              35.38
                        
                     

                     
                           	
                              Deep
                        
                        	
                              27.13
                        
                     

                  
               

            

            

            

            
                  
                  Figure 1

                  Toluidine blue stained section shows * Mast cell in subepithelial zone 

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/8d5c249d-a67f-4f67-8193-f3d9cd303d0f/image/38c101e0-2d09-410e-9863-ee486278eccc-uimage.png]

            

            

            
                  
                  Figure 2

                  Increased number of * mast cells in intermediate zone  
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                  Figure 3

                  Less number of  * mast cells found in deeper zone
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               Discussion

            Mast cells are found widespread throught the connective tissue wall of all cysts and more particularly in periapical cyst,
               dentigerous cyst and keratocystic odontogenic tumor.4 It has been previously suggested that mast cell degranulation products could be associated with increasing destruction of
               extracellular matrix in the cystic wall and with stimulation of cytokine production, thus facilitating the expansion of these
               lesions.4, 5

            Periapical lesions occur in response to chronic irritation in periapical tissue, resulting in increased number of inflammatory
               cells, among which mast cells play a major role in the formation of granulomas and cysts.11 
            

            In present study, the results showed increased number of mast cells in intermediate zone (13.35%) of radicular cyst followed
               by subepithelial (7.65%) and deep (6.05%) zone. The increased activity of mast cell in the intermediate zone indicates the
               release of hydrolytic enzymes resulting in the breakdown of capsular extracellular matrix in the subepithelial layer as well
               as enhansing increased osteoclastic activity in the deeper areas thereby leading to the cystic enlargement. This finding is
               in accordance with study of Shailja et al.5 who has speculated that the mast cells are implicated in bone destruction and inhibition of these cells could modulate cystic
               growth.
            

            Shailja et al. revealed increased presence of mast cells in the subepithelial zone of periapical cyst, dentigerous cyst and
               keratocystic odontogenic tumors stained by the toluidine blue suggesting an increased breakdown of capsular matrix resulting
               in cystic expansion.5 
            

            This may indicate higher activity of mast cells in the external layer of the cystic wall, in close proximity of perilesional
               bone, suggesting that degranulation of mast cell are associated in bone resorption at the cyst-bone interface, there by leading
               to cyst enlargement. In contrast Netto et al.4 showed higher frequency of mast cell distribution in the deepest region of connective tissue wall, suggesting that these
               cells may be associated with the phenomenon of bone resorption. De Oliveira et al.6 found that mast cells were more frequently in periapical cysts than in granuloma based on expression of mast cell tryptase
               in both lesions.
            

            On mast cell degranulation various mediators are released therby, playing an important role in the pathogenesis of odontogenic
               cysts.12 The hydrostatic pressure of the luminal fluid is essential in cyst enlargement. The increase in the osmotic pressure of the
               fluid by activated mast cell can be due to following ways-
            

            
                  
                  	
                     Heparin being directly released into the luminal fluid.

                  

                  	
                      Degradation of capsular extracellular matrix components by the release of hydrolytic enzymes which may facilitate their passage
                        into the fluid.
                     

                  

                  	
                      By the histamine action on contraction of smooth muscles and vascular permeability enhances exudation of serum protein following
                        entry into luminal fluid.12 
                     

                  

               

            

         

         
               Conclusion

            The role of mast cells and their products in the pathogenesis of inflammatory and non-inflammatory odontogenic cysts still
               remains an enigma. Future studies with larger sample size will lead to elucidate the contribution of mast cells to the development
               of these lesions.
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